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(54) Tools for cutting heads 

(57) A cutting tool 1 for mounting on a 
rotary cutting head 2 comprises a shank 

3 for insertion in an aperture 18 of the 
rotary cutting head 2, an enlarged head 

4 at one end of the shank 3 providing at 
least one seating surface 5 for the 
cutting tool 1, the shank 3 being pro- 
vided with a formation or element 47, 
49, 52, 58, by which it may be releasably 
retained within the aperture 18, a slot 7 
provided in a side 6 of the tool head 4 
remote from the shank 3, a spindle 1 0 
secured across the slot 7 and a roller 
cutter 1 1 mounted on the spindle 10 
and rotatable wfth respect to the tool 
head 4, a portion 1 2 of the roller cutter 

1 1 being locatable in the slot 7 and 
another portion 13 of the roller cutter 1 1 
projecting from the tool head 4 in a 
direction away from the shank 3. 
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SPECIFICATION 

Tools for cutting heads 

5 This invention relates to cutting tools for mounting 
on a rotary cutting head of a mineral cutting machine 
and to a rotary cutting head provided with such 
tools. Such tools are used for coal cutting, e.g. on 
long-wall machines of the shearer type; for rock 

10 cutting, e.g. on boom-type roadway driving 

machines; and for civil engineering uses both under- 
ground, e.g. tunnelling through rock, and above 
ground, e.g. planing road surfaces. 
The object of the present invention is to provide 

15 improved and readily serviceable tools and rotary 
cutting heads capable of cutting very hard materials. 

According to a first aspect of the present inven- 
tion, a cutting tool for mounting on a rotary cutting 
head comprises a shank for insertion in an aperture 

20 of the rotary cutting head, an enlarged head at one 
end of the shank providing at least one seating 
surface for the cutting tool, the shank being provided 
with a formation or element by which It may be 
releasably retained within the aperture, a slot pro- 

25 vided in a side of the tool head remote from the 
shank, a spindle secured across the slot and a roller 
cutter mounted on the spindle and rotatable with 
respect to the tool head, a portion of the roller cutter 
being located within the slot and another portion of 

30 the roller cutter projecting from the tool head in a 
direction away from the shank. 

According to a second aspect of the present 
invention, a rotary cutting head for a mineral cutting 
machine is provided with a plurality of tools as 

35 defined above. 

It will be appreciated that when a roller cutter is 
damaged and or worn, the whole tool can be 
removed from the rotary cutting head and a replace- 
ment tool fitted with the removed tool being refur- 

40 bished, if possible, dependent upon the extent of 
damage and/or wear. Furthermore, down time of the 
cutting head is minimised by removing a worn 
and/or damaged tool(s) and replacing it with a fresh 
tool. 

45 Basically, the cutting tool may be generally elon- 
gate or may be cranked. Rotation of the roller cutter 
w'rth respect to the tool head may be effected by 
rotatably mounting the roller cutter on the spindle. 
Alternatively, the roller cutter may be fixed to the 

50 spindle with the latter rotatably mounted in the tool 
head. Yet again the roller cutter may be rotatably 
mounted on the spindle and the spindle rotatably 
mounted in the tool head. Rotation between the 
rotary cutter and spindle and or spindle and tool 

55 head may be accommodated by journal bearings, 
roller bearings or ball bearings provided between 
the components involved. The roller or ball bearings 
may be of the of the pre-sealed kind requiring no 
lubrication in service, or alternatively for any form of 

60 bearing a grease hole or nipple may be provided. It is 
also preferred for the spindle to be readily remov- 
able from the tool head. 

The axis of rotation of the spindle may lie on the 
central longitudinal axis of the shank. Alternatively, 

65 the spindle axis may be in advance of, or behind, this 



shank axis. The spindle may be located at right 
angles or at <45° to the plane of the slot. 

The shank may be of circular or non-circular 
cross-section. 
70 The spindle may be secured to the tool head by 
welding; circlips; a threaded part of the spindle 
engaging a nut or a tapped hole in the too! head; 
grub screws; or two pins engaging grooves in the 
spindle, one to each side of the slot. 
75 The roller cutter may be constituted by one or 
more disc-like cutters; may be formed with a 
plurality of cutting edges, which can be sharp, flat or 
round; may be formed of a material of greater 
hardness than the remainder of the roller cutter; 
80 may be provided with hard metal inserts, e.g. of 
tungsten carbide, or hard metal facings e.g. depo- 
sited by spraying or welding and may have indenta- 
tions or reliefs to afford greater cutting efficiency; 
while a plurality of cutting edges, whether provided 
85 on one roller cutter or on a plurality of roller cutters 
may be all of one diameter and thickness or vary in 
diameter and or thickness. 

Conveniently, the one or more seating surfaces of 
the tool head are flat surfaces. In principle, the tool 
90 head may be fixed with respect to the shank e.g. by 
being a one-piece forging, or may be rotatable with 
respect to the shank e.g. by separate elements 
forming the tool head and the shank, the elements 
being rotatably secured together. 
95 Preferably, the rotary cutter(s) are produced by 
casting from a strong, wear-resistant metal, e.g. high 
chromium and or manganese steel. 

With regard to the rotary cutting head, the aper- 
ture to receive the shank may be of circular or 

100 non-circular cross-section to match that of the shank, 
and may be constituted by a through bore or a blind 
socket. Furthermore, the aperture therein is prefer- 
ably provided in a mounting box for each cutting 
tool, the mounting boxes being secured by welding 

1 05 to the rotary cutting bead. The one or more seating 
surfaces of the tool head are preferably constituted 
by flat surfaces to seat on corresponding surfaces of 
the mounting box, the flat surfaces determining the 
extent of penetration of a tool shank into its aperture. 

110 The formation on, or elements of, the shank, serving 
to retain releasably the shank within its aperture may 
be constituted by any suitable arrangement, as will 
be described in detail later. 
If the tool shank is of circular cross-section, the 

115 mounting box may be provided with a flat surface 
for locating against a corresponding flat shoulder of 
the tool, to prevent rotation of the latter within the 
mounting box. 
The invention will now be described ir/greater 

120 detail, by way of example, with reference to the 
accompaning drawings, in which:- 

Figure 1 is a side elevation, partly in section of a 
first embodiment of cutting tool and rotary cutting 
head in accordance with the present invention; 

125 Figure 2 is an end elevation of the cutting tool of 
Figure 1 ; 

Figure 3 corresponds to Figure 1 but shows a 
second embodiment of both cutting tool and mount- 
ing box; 

130 Figure 4 corresponds to Figure 1 but shows a third 
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embodiment of both cutting tool and mounting box; 

Figure 5A and SB are respectively a perspective 
view and an end elevation of the rotary cutter of 
Figures 1 and 2; 
5 Figures 6A and 6B to 12A and 12B correspond to 
Figures 5A and 5B but show seven alternative 
embodiments; and 

Figures 13 to 24 show twelve embodiments of 
spindle arrangements. 

10 In all the Figures, like reference numerals are 
accorded to like components. 

A cutting tool 1 is shown in Figures 1, 3, and 4 
mounted on a rotary cutting head 2, e.g. of a 
boom-type underground roadway driving machine. 

1 5 The cutting tool 1 com prises a shank 3, of 

rectangular section in Figures 1 and 2, and of circular 
section in Figures 3 and 4. At one end of the shank 3 
is an enlarged tool head 4, the head being integral 
with the shank in the embodiments of Figures 1 to 3, 

20 and rbtatable with respect to the shank in the 
embodiment of Figure 4, as will be described in 
detail later. The tool head 4 on its underside, 
provides flat seating surfaces 5 while at a side 6 of 
the tool head 4, remote from the shank 3, there is 

25 provided a slot 7 defined between a pair of cheeks 8. 
In each cheek 8 is provided a coaxial aperture 9, 
these apertures receiving respectively opposite ends 
of a spindle 10 which is thereby secured across the 
slot 7. A roller cutter 1 1 is rotatably mounted on the 

30 spindle in the embodiments of Figures 1 to 4 at least, 
with a portion 12 of the roller cutter 1 1 located within 
the slot and another portion 13 of the roller cutter 1 1 
projecting from the tool head 4 in a direction away 
from the shank 3. The roller cutter 1 1 has an axis of 

35 rotation 14 and furthermore it will be appreciated 
that during use, rotation of the roller cutter 1 1 results 
in the portions 12 and 13 changing position and 
presenting fresh cutting portions. 
As can be seen from Figures 1 and 2, the cutting 

40 tool 1 may be generally elongate, the shank 3 having 
a central longitudinal axis 15, the axis of rotation 14 
lying on the longitudinal axis 1 5 and hence with the 
embodiment of Figure 1, it is irrelevant whether the 
rotary cutting head 2 rotates clockwise or anti- 

45 clockwise. However, in the embodiments of Figures 
3 and 4, the rotary cutting head 2 rotates clockwise 
so that the axis of rotation 1 4 in Figure 3 is ahead of 
the longitudinal axis 15 while in Figure 4 the axis of 
rotation 14 is behind the longitudinal axis 15, the 

50 choice between the posibilities exemplified in Fi- 
gures 1, 3 and 4 being determined at last to some 
extent by particular operating conditions. 

Also as indicated in Figures 1 to 4 is the possibility 
of cranking the shank 3 with respect to the tool head 

55 4 with the shank 3 having a longitudinal axis shown 
at 1 5A, 1 5B, 1 5C, 1 5D, 1 5E, 1 5F, 1 5G, or 1 5H. 

In the embodiments of Figures 1, 2, and 3, the tool 
head 4 is forged integrally with the shank 3. In the 
embodiment of Figure 4 however, the tool head 4 is 

60 rotatably secured to the shank 3 by a steel pin 16 
carried by the tool head 4 and partially located within 
a peripheral groove 17 provided in the shank 3. 

As can be seen from Rgures 1 , 3 f and 4 the shank 3 
is inserted in an aperture 18, of cross-section 

65 corresponding to that of the particular shank in- 



volved, provided in a mounting box 19 secured by 
welds 20 to the rotary cutting head 2. With the 
circular cross-section shank 3 of Figure 3, the tool 
head 4 is provided with a flat 21 which abuts a 
70 corresponding flat 22 provided on the mounting box 
19, to prevent rotation of the shank 3 within the 
aperture 18. The embodiment of Figure 4 is also 
illustrated as having a shank 3 with a circular 
cross-section, although non-circular cross-sections 
75 are equally possible. Also in the Figure 4 embodi- 
ment, the mounting box 19 is provided with an 
abutment 23 to prevent complete rotation of the tool 
head 4. Thus, the trailing arrangement of Figure 4 
allows the shank 3 to rotate, within limits, to achieve 
80 a self-centring effect, the cutting tool 1 finding its 
own location with respect to the mounting box 19 
dependent upon the forces encountered in service. 

In Rgures 5A and 5B is shown the rotary cutter 1 1 
of Figures 1 and 2, the rotary cutter 1 1 being a 
85 casting and having a single, annular cutting edge 24. 
In Rgures 6A and 6B is shown a rotary cutter 1 1 
provided with a plurality of peripheral arcuate 
indentations 25 defining a plurality of cutting edges. 
In Rgures 7A and 7B f the rotary cutter 1 1 is provided 
90 with a one-piece or multi-piece annular insert 26 of 
tungsten carbide. The insert 26 can be located in an 
annular groove in the rotary cutter 1 1 or can be 
sandwiched between two side plates 27. In Figures 
8A and 8B is shown a rotary cutter 1 1 having a 
95 plurality of V-shaped peripheral notches 28 again 
providing a plurality of cutting edges. In Figures 9A 
and 9B a plurality of tungsten carbide buttons 29 are 
inserted in peripheral sockets. In Rgures 10A and 
10B the rotary cutter is provided on opposite sides 

100 with alternating recesses 30 again to provide a 
plurality of cutting edges. In Rgures HAand 11B, 
the rotary cutter 1 1 is provided with an annular 
peripheral groove 31 to define two annular cutting 
edges 24. In Figures 12A and 12B, two rotary cutters 

105 11 of the kind shown in Figures 5A and 5B are 

ganged together and may be secured together e.g. 
by welding, to provide two annular cutting edges 24. 

In Figure 13, the spindle 1 0 is constituted by a 
headed bolt 32 on which is journaled the rotary 

1 1 0 cutter 1 1 , the bolt 32 being secured by a nut 33 with a 
washer 34. In Rgure 14, the spindle 10 is constituted 
by a circular section pin 35, on which is journalled 
the roller cutter 1 1, the pin 35 being retained by 
closure plates 36 welded at 37 over the outside of 

115 each aperture. Furthermore, the pin 35 may be either 
journalled, or fixed, in the aperture 9. In the embodi- 
ment of Figure 1 5, the rotary cutter 1 1 is fixed to a 
spindle 10 constituted by a pin 35, the pin 35 being 
mounted in roller or ball bearings 38 located in each 

120 aperture 9. In Figure 16 the spindle 10 is constituted 
by a headed bolt 32 screwed into a tapped aperture 
9A the bolt head being housed within an enlarged 
aperture 9B, while the bolt shank carries a roller or 
ball bearing 38 on which the rotary cutter 1 1 is 

125 mounted. In Figure 17 the spindle 10 is constituted 
by a pin 35, on which is journalled the rotary cutter 
11, the pin 35 having two spaced apart tangential 
grooves 39 each to receive a portion of one retaining 
pin 40 inserted along parallel apertures 41 in the 

130 cheeks 8. The grooves 39 could of course be 
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circumferential. In Figure 18, the spindle 10 is 
constituted by a pin 35, on which is journalled the 
rotary cutter 11, while each aperture 9 has an 
annular recess 42 to receive a circlip 43. In Figure 19, 
5 the spindle 10 is constituted by a pin 35 having two 
spaced apart annular grooves to receive a circlip 43, 
the rotary cutter again being journalled on the pin 
35. In Figure 20, the spindle 10 is constituted by a 
stepped pin 44 again having two spaced apart 

10 annular grooves to receive a circlip 43, the pin 44 
being mounted in roller or ball bearings 38 located in 
each aperture 9, while the rotary cutter 1 1 is 
mounted on a third roller or ball bearing 38. In Figure 
21 the spindle 10 is constituted by a pin 35 on which 

15 the rotary cutter 11 is journalled, the pin being 
welded at its ends to the cheeks 8. In Figure 22 the 
spindle 10 is constituted by a pin 35 welded at its 
ends to the cheeks 8 and carry ing a roller or ball 
bearing 38 on which the rotary cutter 1 1 is mounted. 

20 In Figure 23, the spindle 10 is constituted by a 
headed bolt 32 screwed into a tapped aperture 9A 
the bolt head being housed within an enlarged 
aperture 9B, while on the bolt shank the rotary cutter 
11 is journalled. Finally, in Figure 24, the spindle 10 is 

25 constituted by a pin 35, on which is journalled the 
rotary cutter 1 1, the pin 35 having two spaced apart 
tangential grooves 39 each to receive an end of a 
grub screw 45 each located in one of a pair of parallel 
tapped holes 46 in each cheek 8. Again, the grooves 

30 39 could be circumferential. 

With regard to the releasable retention of a shank 
3 in an aperture 18 three possibilities are illustrated 
respectively in Figures 1,3, and 4. In Figure 1 , the 
s ^ an ^ 3 j s p rovjc j ec! yyjfh a p a j r 0 f g roov6S 47 i n 

35 opposite shank faces 48. A pair of similar grooves 49 
are provided in opposite faces 50 of the aperture 18. 
When the cutting tool 1 has been inserted in the 
mounting box 19, with seating surfaces 5 engaging 
corresponding surfaces on the mounting box 19 and 

40 thereby determining the extent of penetration of the 
shank 3 into its aperture 18, the grooves 47 and 49 
are located opposite one another so that two 
retaining pins 51 may be inserted. Alternatively, the 
pins 51 may be constituted by the limbs of a 

45 "LT-shaped staple. In Figure 3, the shank 3 is 
provided with a recess 52, engaged by a withdraw- 
able pin 53 with a head 54 engageable by an 
extraction tool, tbe pin 53 being bonded externally to 
a rubber bush 55 in turn bonded externally to a 

50 screw element 56 screwed into a tapped hole 57 in 
the tool head 4. In Figure 4 the shank 3 is provided 
with an annular groove which permanently retains a 
deformable ring 58, e.g. of Neoprene (Trade Mark) 
the ring engaging an interfering recess 59 provided 

55 in the tool head 4. 

CLAIMS 

1 . A cutting tool for mounting on a rotary cutting 
60 head comprising a shank for insertion in an aperture 
of the rotary cutting head, an enlarged head at one 
end of the shank providing at least one seating 
surface for the cutting tool, the shank being provided 
with a formation or element by which it may be 
65 releasably retained within the aperture, a slot pro- 



vided in a side of the tool head remote from the 
shank, a spindle secured across the slot and a roller 
cutter mounted on the spindie and rotatable with 
respect to the tool head, a portion of the roller cutter 

70 being located within the slot and another portion of 
the roller cutter projecting from the tool head in a 
direction away from the shank. 

2. A cutting tool as claimed in Claim 1 of 
generally elongate form. 

75 3. A cutting tool as claimed in Claim 1 of cranked 
form. 

4. A cutting tool as claimed in any preceding 
Claim, wherein rotation of the roller cutting with 
respect to the tool head is effected by rotatably 

80 mounting the roller cutter on the spindle. 

5. A cutting tool as claimed in any one of Claims 
1 to 3, wherein rotation of the roller cutter with 
respect to the tool head is effected by having the 
roller cutter fixed to the spindle with the latter 

85 rotatably mounted in the tool head. 

6. A cutting tool as claimed in any one of Claims 
1 to 3, wherein rotation of the roller cutter with 
respect to the tool head is effected by having the 
roller cutter rotatably mounted on the spindle and 

90 the spindle rotatably mounted in the tool head. 

7. A cutting tool as claimed in any preceding 
Claim, wherein rotation between the rotary cutter 
and the spindle and/or spindle and tool head is 
accommodated by journal bearings. 

95 8. A cutting tool as claimed in any one of Claims 
1 to 6 wherein rotation between the rotary cutter and 
spindle and/or spindle and tool head is accommo- 

v dated by roller bearing. 

9. A cutting tool as claimed in any one of Claims 
1 00 1 to 6 wherein rotation between the rotary cutter and 

spindle and/or spindle and tool head is accommo- 
dated by ball bearings. 

10. A cutting tool as claimed in Claim 8 or Claim 
9 wherein the bearings are of the pre-sealed kind. 

105 11. A cutting tool as claimed in any one of Claims 
7, 8 or 9, wherein the bearings are provided with a 
grease hole or nipple. 

12. A cutting tool as claimed in any preceding 
Claim, wherein the spindle is readily removable from 

110 the tool head. 

13. A cutting tool as claimed in any preceding 
Claim, wherein the axis of rotation of the spindle lies 
on the central longitudinal axis of the shank. 

1 4. A cutting tool as claimed in any one of Claims 
115 1 to 1 2 wherein the axis of rotation of the spindle lies 

in advance of the central longitudinal axis of the 
shank. 

15. A cutting tool as claimed in any one of Claims 
1 to 12, wherein the axis of rotation of the spindle 

120 lies behind the central longitudinal axis of the shank. 

1 6. A cutting tool as claimed in any preceding 
Claim, wherein the spindle is located at right angles 
to the plane of the slot. 

17. A cutting tool as claimed in any one of Claims 
1 25 1 to 1 5, wherein the spindle is located at <45° to the 

plane of the slot. 

18. A cutting tool as claimed in any preceding 
Claim, wherein the shank is of circular cross-section. 

19. A cutting tool as claimed in any one of Claims 
130 1 to 17, wherein the shank is of non-circular cross- 
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section. 

20. A cutting tool as claimed in any preceding 
Claim, wherein the spindle is secured to the tool 
head by welding. 
5 21. A cutting tool as claimed in any one of Claims 
1 to 19, wherein the spindle is secured to the tool 
headbycirclips. 

22. A cutting tool as claimed in any one of Claims 
1 to 19, wherein the spindle is secured to the tool 

10 head by a threaded part of the spindle engaging a 
nut or a tapped hole in the tool head. 

23. A cutting tool as claimed in any one of Claims 
1 to 1 9, wherein the spindle is secured to the tool 
head by grub screws. 

15 24. A cutting tool as claimed in any one of Claims 
1 to 19, wherein the spindle is secured to the tool 
head by two pins engaging grooves in the spindle, 
one to each side of the slot. 

25. A cutting tool as claimed in any preceding 
20 Claim, wherein the roller cutter is constituted by one 

or more disc-like cutters. 

26. A cutting tool as claimed in any preceding 
Claim, wherein the roller cutter is formed with a 
plurality of cutting edges. 

25 27. A cutting tool as claimed in Claim 26, wherein 
the cutting edges are sharp. 

28. A cutting tool as claimed in Claim 26, wherein 
the cutting edges are flat. 

29. A cutting tool as claimed in Claim 26, wherein 
30 the cutting edges are round. 

30. A cutting tool as claimed in Claim 26, wherein 
the cutting edges are formed of a material of greater 
hardness than the remainder of the roller cutter. J 

31 . A cutting tool as claimed in any one of Claims 
35 25 to 30, wherein the cutters are provided with hard 

metal inserts. 

32. A cutting tool as claimed in Claim 31, wherein 
the inserts are of tungsten carbide. 

33. A cutting tool as claimed in any one of Claims 
40 25 to 30, wherein the cutters are provided with hard 

metal facings. 

34. A cutting tool as claimed in Claim 33, wherein 
the facings are deposited by spraying or welding. 

35. A cutting tool as claimed in any one of Claims 
45 25 to 34, wherein the cutters are provided with 

indentations or reliefs. 

36. A cutting tool as claimed in any one of Claims 
25 to 35, wherein the one or more cutters provide a 
plurality of cutting edges all of one diameter and 

50 thickness. 

37. A cutting tool as claimed in any one of Claims 
25 to 35, wherein the one or more cutters provide a 
plurality of cutting edges which vary in diameter 
and/or thickness. 

55 38. A cutting tool as claimed in any preceding 
Claim, wherein the tool head is fixed with respect to 
the shank. 

39. A cutting tool as claimed in any one of Claims 
1 to 38, wherein the tool head is rotatable with 

60 respect to the shank. 

40. A cutting tool as claimed in any preceding 
Claim, wherein the one or more seating surfaces of 
the tool head are constituted by flat surfaces. 

41 . A cutting tool as claimed in any one of Claims 
65 25 to 40, wherein the cutter(s) is a casting from high 



chromium and/or manganese steel. 

42. A rotary cutting head for a mineral cutting 
machine provided with a plurality of tools as defined 
in any preceding Claim. 

70 43. A rotary cutting head as claimed in Claim 40, 
having an aperture provided in a mounting box for 
each cutting tool, the aperture being of a cross- 
section to match the shank of a cutting tool to be 
inserted in the aperture. 

75 44. A rotary cutting head as claimed in Claim 43, 
wherein the mounting boxes are secured by welding 
to the rotary cutting head. 

45. A rotary cutting head as claimed in any one 
of Claims 42 to 44, wherein each mounting box is 

80 provided with seating surface(s) to receive corres- 
ponding seating surfaces(s) of a cutting tool. 

46. A rotary cutting head as claimed in any one 
of Claims 42 to 45, wherein the aperture is consti- 
tuted by a through bore. 

85 47. A rotary cutting head as claimed in any one 
of Claims 42 to 45, wherein the aperture is consti- 
tuted by a blind socket. 

48. A rotary cutting head as claimed in any one 
of Claims 42 to 47, wherein each mounting box is 

90 provided with a flat surface for locating against a 
corresponding flat shoulder of the tool. 

49. A cutting tool for mounting on a rotary 
cutting head substantially as hereinbefore described 
with reference to Figures 1, 2, 5A and 5B of the 

95 accompanying drawings. 

50. A cutting tool for mounting on a rotary 
cutting head substantially as hereinbefoe described 
with reference to Figure 3 of the accompanying 
drawings. 

100 51. A cutting tool for mounting on a rotary 

cutting head substantially as hereinbefore described 
with reference to Figure 4 of the accompanying 
drawings. 

52. A cutting tool for mounting on a rotary 

105 cutting head comprising a roller cutter substantially 
as hereinbefore decribed with reference to Rgures 
6A and 6B of the accompanying drawings. 

53. A cutting tool for mounting on a rotary 
cutting head comprising a roller cutter substantially 

1 10 as hereinbefore described with reference to Figures 
7A and 7B of the accompanying drawings. 

54. A cutting tool for mounting on a rotary 
cutting head comprising a roller cutter substantially 
as hereinbefore described with reference to Rgures 

115 8A and 8B of the accompanying drawings. 

55. A cutting tool for mounting on a rotary 
cutting head comprising a roller cutter substantially 
as hereinbefore described with reference to Figures 
9A and 9B of the accompanying drawings. 

1 20 56. A cutting tool for mounting on a rotary 

cutting head comprising a roller cutter substantially 
as hereinbefore described with reference to Figures 
10A and 10B of the accompanying drawings. 

57. A cutting tool for mounting on a rotary 

1 25 cutting head comprising a roller cutter substantially 
as hereinbefore described with reference to Figures 
1 1A and 1 1 B of the accompanying drawings. 

58. A cutting tool for mounting on a rotary 
cutting head comprising a roller cutter substantially 

130 as hereinbefore described with reference to Rgures 
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12A and 12B of the accompanying drawings. 

59. A cutting tool for mounting on a rotary 
cutting head comprising a roller cutter substantially 
as hereinbefore described with reference to Figure 

5 13 of the accompanying drawings. 

60. A cutting tool for mounting on a rotary 
cutting head comprising a roller cutter substantially 
as hereinbefore described with reference to Figure 

14 of the accompanying drawings. 

10 61 . A cutting tool for mounting on a rotary 
cutting head comprising a roller cutter substantially 
as hereinbefore described with reference to Figure 

15 of the accompanying drawings. 

62. A cutting tool for mounting on a rotary 

15 cutting head comprising a roller cutter substantially 
as hereinbefore described with reference to Figure 

16 of the accompanying drawings. 

63. A cutting tool for mounting on a rotary 
cutting head comprising a roller cutter substantially 

20 as hereinbefore described with reference to Figure 

17 of the accompanying drawings. 

64. A cutting tool for mounting on a rotary 
cutting head comprising a roller cutter substantially 
as hereinbefore described with reference to Figure 

25 18 of the accompanying drawings. 

65. A cutting tool for mounting on a rotary 
cutting head substantially as hereinbefore described 
with reference to Figure 19 of the accompanying 
drawings. 

30 66. A cutting tool for mounting on a rotary 

cutting head substantially as hereinbefore described 
with reference to Figure 20 of the accompanying 
drawings. ,/ 

67. A cutting tool for mounting on a rotary 

35 cutting head substantially as hereinbefore described 
with reference to Figure 21 of the accompanying 
drawings. 

68. A cutting tool for mounting on a rotary 
cutting head substantially as hereinbefore described 

40 with reference to Figure 22 of the accompanying 
drawings. 

69. A cutting tool for mounting on a rotary 
cutting head substantially as hereinbefore described 
with reference to Figure 23 of the accompanying 

45 drawings. 

70. A cutting tool for mounting on a rotary 
cutting head substantially as hereinbefore described 
with reference to Figure 24 of the accompanying 
drawings. 

Primed for Her Majesty's Stationery Office by Croydon Printing Company 
Limited, Croydon Surrey, 1980. 

Published by the Patent Office. 25 Southampton Buildings. London, WC2A 1 AY. 
from which copies may be obtained. 



